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to Fuypese of IRNesbipavion.
Ag steted in the Ffivst semi=copual reporst {i July 1964 -
1 Januwary 1965), it is the object of the present invegtigation o
determine the fenagibility of teohniques designed o rmeduce the iz
Tequired for the sterilization of ppace vehiscles. Specifically, It

is plamned to detzrmine the effect of airborne sonic and ulirasenic
irradiabions on the viabilivy of sppropriate btest mioroorganisus.

In addition, it ip propesed thet the combined effedt of gzoeous
sterilizing sgends, such a5 cthylene oxide, and acousticnl vidraiions
cn the suzvival of basterisl opores be explored.

2. Rpffesct of Jenic ang 1 »urasanic JIrradiations on ths Spoxcs of

P

3 eilias SEeL LAs gggey

Details of experinental materials and conditions axre listed
in the Pirst senl-amual repert (I July 1964 = 1 Jonunary 1955). A
schenatie disgren of the test chomber employed in this Anvestigatio:
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To determine the effect of gsonie and uilragonic ivradizliuus
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slene on the Tiability of B. gubbilis ver nigexr, 3pores of the latio:
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minTosrganism, distrituted on filtaor popsy stnipa, were ixvndiaiod
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The resulieg may be guungerized as followayy
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+ = ghatistieally signitficant walues

- = ghavistically non-ignifisant veiues
The tzrsnsdacer axployed above delivers 0.123 watt/amz over a1 ares

o 7 mzu

A% a freguency of 30.% ke/sec, more sffestive kill, as
evideouced by a lazzer number of significant values, uae oriained,
The Tcmperatnure snd humidity were set at 40 C and %0%, respsotively.
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da 0.35 watt/en® over an area of
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The data collectbed demonsirates that airborne sonic and
ultrasonioc irvadiations may be exployed for killing microorzanisms.
It is apparent thatl the irradiation time, and the distance cf the
teat sample from the transducer, are impertant factors in achieving
gtatistically elgniflcent %ill., Obther factors, not yet fully
investigated, are the effects of temperature and humidity on the
anbimicroblial activity of sound. At the present time;, ulirvasonie
frequancles appear o be more effective than thoge in the scnie rauge.
It appears unlilkely thaet the destruction of bacteriasl spores by sgound
wavey itrangsmiited in eir is caused by cavitatien ealfects, Rathur,
tentatively attrituting death to ®agitation?® brought esbout by scuid
appearg more attractlve. The rosulta obtained in this investigation

ansume inportance when 4% 13 ¥scalled that alxr is an effective sound

tarvier, BRhelng and Finlay (195%) reported that the ccoustio
reflection fector for alr &g 955, It is obviocus that the work teins

pexrformsd 1n the present investigation represents a pioneer effert

in a fieid laxgely unexplored.
3. Effgot of Bvhyleme Oxide and Ultragondo Irrediation.

A gexriss of expeviments employlng ethyleme oxide, at vaxliug

coneentrations, in combination with sound were completed. Sbtabistl nlliy

2eant regulis (998 cerbtaianby) were obtained at cthylenz oxide

ety s e S0 L el T~ -
enmaemtretiony of 250 2nd 150 ug/liter. respestively. In 2och cass,

cie sporas of 3, gabillla var piger vere also exposed bo wloranc il
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Sihiyione ozide. at a lavel of 250 mx/fliter, and ultrascund were &5




. -

.. Sound Ethylene Oxide Plate Count

(ke/zec) (nz/liter) -
None 250 810
None 250 380
Nene 250 345
None 250 71
30.4 250 3
jo.b 250 1
30.4% 250 2
30.4 250 2

Relative humidity = 40%; Temperature = 50° C,
Irradiation time = 40 minutes. Samples placed 1 inch from transducer.

More dramatlc results were realized when the ethylene

6Xide level was reduced vo 125 mg/liter. The enhancement of ethylene

oxide sctlvity by ulirasound was obvious from the data collected

which i3 shomm below:

Scund Ethylene Oxide Plate Count
(ko/z2e0) (mg/11ter)

None 125 6245
None 125 2230
None 125 205
None 128 3950
30.4 i25 &y
304 125 3
30.4 1258 1
30,4 125 &
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Relative humidity = 403%; Temperatuve = 50° C. '
l frradiantion time = 40 minutes., Samples plaszed 1 inch Ifrom vransduccy.
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In both cagses, the combined action of ethylene oxide £ad
ultrasound was greater than the action of ethylene oxid: aloue. -
4, Fature Effort.

Iin oxder to minimize pogsible veriations belween dupliliczve
experimental designs 1t is planned to make improvesuents on The test
chamber being used. A direct read-out humidity gauge willi be
installed so that humidity can be monitored over long pericds of
time. In addit;on@ gnother heater will be added to the system in
order that expeximentz to be run at 60 C. can be ecasily caxrried cutb.
A nenbrane filter designed to sontinually sterilize the air reecircu-
Iated in the chaeber will be installed.

Experlnentally, the effect of socund alone on spores of
B. gubtilig var. piger will be investigated at higher temperatures.
This effort wlll de expanded to include a study of the combined
effects of ethylene oxide and sound a2t temperatures up o 69° C.
Other variables, such as the role of humidity in the lethal aotion
of etvhylene oxide and sound will be investigated.

5. Iiterature Clted.

Rheins, M, and Finlay, J. 1954, The effect of ulitrascnio
irvadistion ocn certain propeiriies of influenza virus., J. Infecticus
Digsogen, 98: 7985,

6. Fubliesbior

It is expested that the data reported above, and reletad

work, will be submitted for publication in 2 seientific journeld

#lthin the next ¢ix months.
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